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Preface 
In the preliminary stages of this thesis the author worked in 
conjunction with three other individuals. In many ways this theais is 
really one of a four part study of various biology curriculum factors. 
For further information the reader should check into the three studies 
listed below. All will be available at the Oklahoma State University 
Library in the near future. 
Virgil Ackerson is conducting a study into the cl~~ate of the 
school and its affect on the biology teacher and the biology classroom 
and laboratory practices. 
Terry McNeil! is conducting a study into the attitudes of the 
biology teacher and its affect on the biology classroom and laboratory 
practices in the school. 
Wilford Lee is conducting a study into the leader behavior of the 
high school principal and his affects on the attitudes of the biology 
teacher of the school. 
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THE NATURE OF THE PROBLEM 
Introduction 
The purpose of this study was to investigate the relationship 
between the leader behavior of secondary school principals and biology 
teachers and the biology curriculum practices of those secondary 
schools. Teacher behavior in the classroom has long been recognized 
as being very important. Many of the earlier studies in education were 
concerned with the teacher-pupil interaction in the classroom (AndersoQ, 
1939). The principal plays a key role as an educator. He has many 
roles to play as the leader and organizer of school activities, but the 
role as educational leader of the school is probably the most important 
one (Buell, 1964 and Henderson, 1966). The more essential education 
becomes to society the more important is its administration (Gregg, 
1969). 
Significance of the Study 
In recent years, many educators have been concerned with the 
science curriculum. In 1959, the American Institute of Biological 
Sciences began a curricular study and developed the Biological Science 
Curriculum Study, to be referred to as BSCS (Grohman, 1969). During 
the development of this project Hurd (1961) was asked to write a study 
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of biological education in the United States. Using Hurd's study of 
biology as a basis, the curriculum study proceeded with their project. 
Hurd's book presented an exhaustive review of historical data as well 
as some achievement and learning studies. However, many factors of the 
school environment were not included. There is a great need for sta-
tistical research on those factors in high school that may affect the 
biology curriculum. 
Definition of Terms 
1. BI.AC: Refers to the Biology Laboratory Activity Checklist 
used to determine the laboratory practices of the biology class. 
2. BCAC: Refers to the Biology Classroom Activity Checklist used 
to determine the classroom activities of the biology class. 
3. LBDQ: Refers to the Leader Behavior Description Questionnaire 
used to type the secondary school principal. 
4. TLBDQ: Refers to the modified Leader Behavior Description 
Questionnaire used to type the secondary school biology teacher. 
5. Biology teachers: Full time and/or part time certified 
secondary school biology teachers. 
6. Teachers: Full time and/or part time certified secondary 
school teachers. 
7. Principals: The administrator who is the leader of the school 
where the biology teachers and teachers are employed. As an adminis-
trator, he utilizes or maintains existing structures or procedures in 
order to attain organizational goals. 
8. Initiating Structure: A subtest of the LBDQ which refers to 
the leader's behavior in delineating the relationship between himself 
and the members of his work group, and in endeavoring to establish 
well-defined patterns of organization, channels of connnunication and 
methods of procedure (Halpin, 1959). 
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9. Consideration: A subtest of the LBDQ which refers to behavior 
indicative of friendship, mutual trust, respect, and warmth in the re-
lationship between the leader and the members of his staff. (H~lpin, 
1959). 
10. ~ ! Principal or Biology Teacher: An individual who ranks 
high in both the Consideration and Initiating Structure dimensions of 
leader behavior as measured by the LBDQ or TLBDQ. 
11. ~~Principal or Biology Teacher: An individual who ranks 
high in the Consideration dimension and low in the Initiating Structure 
dimension of leader behavior as measured by the LBDQ or TLBDQ. 
12. ~ 1 Principal or Biology Teacher: An individual who ranks 
low in the Consideration dimension and high in the Initiating Structure 
dimension of leader behavior as measured by the LBDQ or TLBDQ. 
13. ~~Principal .2.E. Biology Teacher: An individual who ranks 
low in both the Consideration and Initiating Structure Dimensions of 
leader behavior as measured by the LBDQ or TLBDQ. 
14. Biology Curriculum Practices: Includes all activities used 
in conjunction with the curriculum content in the biology classroom and 
laboratory. 
Statement of the Problem 
Two problems have been identified for this study: 1) Is there a 
relationship between the secondary school biology students' perceptions 
of present biology curri~ulum practices and the leader behavior of 
4 
their biology teachers? a) Is there a relationship between the second-
ary school biology students' perceptions of present biology curriculum 
practices and the leader behavior of their principal? 
Assumptions 
The following assumptions were made during the conduct of the 
study: 1) That the responses of the biology students to the BLAC 
accurately reflect their perceptions of the present laboratory practices 
within their school, 2) That the responses of the biology students to 
the BCAC accurately reflect their perceptions of the present classroom 
practices within their school, 3) That the responses of the biology 
students to the TLBDQ accurately reflect their perceptions of the 
leader behavior of their biology teacher, 4) That the responses of the 
teachers to the LBDQ accurately reflect their perceptions of the leader 
behavior of their principal. 
Statement of the Hypotheses 
H1 The type of laboratory practices in the secondary school 
biology class will not differ significantly among the types of biology 
teacher leader behavior. 
Hla The type of laboratory practices in the secondary school 
biology class will not differ significantly between high and low 
Initiating Structure of biology teachers. 
Hlb The type of laboratory practices in the secondary school 
biology class will not differ significantly between high and low 
Consideration of biology teachers, 
H2 The type of classroom practices in the secondary school biology 
classes will not differ significantly among the types of biology 
teacher leader behavior. 
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H2a The type of classroom practices in the biology class will not 
differ significantly between high and low Initiating Structure of 
biology teachers. 
H2b The type of classroom practices in the biology class will not 
differ significantly between high and low Consideration of biology 
teachers. 
H3 The type of laboratory practices in the secondary school 
biology classes will not differ significantly among the types of 
principal leader behavior. 
H3a The type of laboratory practices in the biology class will 
not differ significantly between high and low Initiating Structure of 
principals. 
H3b The type of laboratory practices in the biology class will 
not differ significantly between high and low Consideration of princi-
pals. 
H4 The type of classroom practices in the secondary school 
biology classes will not differ significantly among the types of prin-
cipal leader behavior. 
H4a The type of classroom practices in the biology class will not 
differ significantly between high and low Initiating Structure of 
principals. 
H4b The type of classroom practices in the biology class will not 
differ significantly between high and low Consideration of principals. 
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Limitations of the Study 
This study is limited by the inherent weakness of the instrumenta-
tion. Inventory type instruments do not require subjects to perform at 
their maximum levels and subjects may give false or dishonest responses 
if they ~eel co~rced or wish to make a desired impression or if they 
lack sufficient insight to make objective responses concerning their 
behavior. 
The findings of this study should be limited to the population 
from which the sample was selected. 
CHAPTER II 
A SELECTED REVIEW OF THE LITERATURE 
Introduction 
There are many studies dealing with leadership and leader behav-
ior and with high school biology curriculum practices. However, no 
study has been located that deals with the relationship of the two. In 
order to investigate this relationship, it is necessary to survey some 
of the existing knowledge in these areas. 
Biology Curriculum Practices 
Before the turn of the century, biology as we know it today did 
not exist. Instead, the secondary school usually taught botany, zool-
ogy, and physiology (Barnes, 1966). Kochendorfer (1966) feels that 
several trends in secondary school biology curriculum practices have 
taken place. From about 1890-1900 the major role of textbook writing 
was taken care of by the scientists. Schools grew rapidly for the next 
thirty years and created a need for more teachable textbooks, particu-
larly for the terminal students. This resulted in educators writing an 
increased number of the biology textbooks. While these texts seemed 
to meet the needs and abilities of the students, they began to get 
further and further behind the activities of the scientific conununity, 
During the 1950's the importance of the role of the scientists became 
apparent and large teams of scientists and educators collaborated to 
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write new textbooks. These groups were aided by large amounts of 
federal funds to implement ideas that were thought to be psychologically 
and scientifically sound. This cooperation between high school biology 
teachers, educational theorists, and scientists resulted in a greater 
degree of agreement concerning the needs and goals of students than had 
ever been in evidenqe before. The fact that this group produced the 
BSCS curriculum materials and made the benefits of this collaboration 
available to the students has in effect removed many question marks 
from the preceding model. It remains to be seen if the agreement of 
this group is going to affect the classroom teacher's conception of 
course goals and whether his teaching practices are going to be in 
accord with those reconnnended by BSCS. 
Blankenship (1965) studied teacher attitudes towards BSCS and 
found those teachers who ranked high in independent thought and action 
reacted favorably to the BSCS program. Kochendorfer (1966) found that 
teachers with experience in the BSCS program are more likely to have 
classroom practices that correspond to BSCS objectives than teachers 
with little or no experience in the program. Barnes (1966) found that 
teachers with experience in the BSCS program are more likely to have 
labor~tory work developed according to BSCS objectives than teachers 
with little or no experience in the program. 
Teacher Leader Behavior 
Teacher behavior in the classroom has long been recognized as 
being very important. A great share of the earlier studies were con-
cerned with the interaction between the teacher and the pupils in the 
classroom (Anderson, 1939). Later, studies by Jayne (1945) and Morsh 
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(1956) were concerned with the relationship between teacher behavior 
and teacher effectiveness. Giving further emphasis to the importance 
of studying teacher behavior is the following statement by Medley and 
Mitzel (1959): "the problem of relating behavior of teachers to effects 
on pupils is crucial not, only to further research in teacher effective-
ness, but to the future of education itself. 11 
Withall (~961) found that teacher-pupil relationships seem to 
improve if teachers display a genuine interest in the pupils by listen-
ing to them and responding thoughtfully to their questions. Whithall's 
(1963) results were backed up by one of his later studies and subse-
quent studies by Cogan (1963), 
Flanders (1967) indicates that the behavior of the teacher, more 
than any other individual, set13 the climate of the class. Medley 
(1963) feels that if a teacher has any impact on the pupils classroom 
learning, it will be through his behavior in the classroom. Goldberg 
(1968) fotmd that pupils perceive different kinds of teachers' behav-
iors differently and this differential in perception influences the 
amount of school work performed. Teacher behavior then, may influence 
the learning process. 
Is the teacher behavior discussed in the teacher-pupil relation-
ship studies the equivalent of teacher leader behavior? Halpin (1966) 
feels they are different names for the same behavior as evidenced by 
the following statement: 
The behavior of the leader and the behavior of group members 
are inextricably interwoven --- For example, Mary Noel, fourth-
grade teacher is the formally designated leader of the children 
in her class, How she behaves as a leader is influenced by the 
behavior of the children. 
What is meant by leader behavior? Halpin (1966) discusses two 
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specific dimensions of leader behavior, Initiating Structure and Con-
sideration. Initiating Structure refers to the leader's behavior in 
distinguishing the relationship between himself and members of the work 
group, and in establishing well-defined patterns of organization, 
channels of communication, and methods of procedure. Basically then, 
Initiating Structure means the leader is concerned with the performance 
of individuals on his staff, the quality of work they do, and expects 
everything to be done on schedule, Consideration refers to behavior 
indicative of friendship, mutual trust, respect, and warmth in the 
relationship between the leader and the members of his staff. As an 
example of Consideration, a leader tends to develop a more personal 
relationship with his staff and will help them in various ways to the 
extent of doing personal favors. 
McBeath and Andrews (1960) did a study of teacher leader behavior 
and teacher effectiveness, They found when teacher Consideration and 
Initiating Structure was greater than average, the teachers were gen-
erally effective; when the teacher leader behavior was less than 
average, the teachers were generally ineffective. They also found that 
students rated the effectiveness of the teacher closer to Consideration 
than to Initiating Structure. Greenfield and Andrews (1961) found 
teachers showing a high degree of leadership tend to induce high 
achievement in their pupils. Also Initiating Structure as a dimension 
of leadership is more strongly related to pupil growth than in the 
Consideration dimension. 
Principal Leader Behavior 
Logsdon (1964) believes the principal plays a key role as an 
educational leader as determined from the following statement: 
From the beginning, a principal 1s duties involved the most 
important parts of theeducational process .. He has always 
been concerned with pupils,. learning materials, and teaching 
methods, It became easy to say "As is the principal, so is 
the s choo 1. " 
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Other educators feel the principal has many roles to play as the leader 
and organizer of school activities, but the role as educational leader 
of the school is the most important one (Buell, 1964 and Henderson, 
1966). Hoedt and Rothney (1963) studied the relationship of principals' 
attitudes toward an educational program and the success of the program. 
They concluded that a program may not make much headway unless the 
principal is an active supporter. They also felt that the attitudes 
of the principal may have more influence upon a program than the atti-
tudes of any other individual. Jacobs (1965) found the leader behavior 
of principals as related to the number of educational innovations in 
their schools to be significantly different. The principals who repre-
septed the highly innovative schools rated higher on both Initiating 
Structure and Consideration than those principals with lower numbers of 
innovations in their schools. 
Another important part of the principals' leader behavior is its 
effect on the teachers' behavior. Petersen (1966) feels that a 
teacher's opinion of himself affects the students in his classroom. 
She felt that principals could help teachers to grow in self-esteem by 
giving them trust, respect, and encouragement to try new ideas. Keeler 
and Andrews (1963) found that the leader behavior of the principal as 
perceived by his staff is related to the productivity of the school. 
The greater the principal leader behavior is above average, the greater 
the productivity of· the school. Chase (1953) found that the teacher's 
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ratings of their superintendents, principals, and supervisors were 
related to their satisfaction with the school system in which they were 
working. He found that enthusiastic teachers had a tendency to rank 
their supervisors high, while the dissatisfied teachers were likely to 
rank their supervisors low. 
The Rationale 
ln order to meet the needs of society, the school must be a 
dynamic and innovative structure capable of constant change. This type 
of structure demands a dynamic form of leadership. The instructional 
leader in secondary education is the principal (Coffee, 1968). Glen F. 
Ovard (1966), in his text on secondary school administration, states: 
The principal is the key person through which educational 
change can occur. In a society of change, the principal 
must be an innovator ... he must evaluate all proposals 
for change. 
The effective principal is an effective leader (Coffee, 1968). A 
distinction can be made between an educational leader and an adminis-
trator, To lead is to initiate new procedures as a part of the process 
of problem-solving through which an organization attem~ts to accomplish 
its goals and objectives (Hemphill, 1958), An administrator is an 
individual who uses existing procedures to achieve organizational goals 
or objectives (Lipham, 1964). An administrator is concerned with 
maintaining objectives and goals while an educational leader is con-
cerned with changing them. 
Preston and Heintz (1949) studied types of leadership most 
effective in group attitude changes, and found participatory to be more 
effective than supervisory. Hare (1953) substantiated their findings 
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in a later study. A participatory leader is much the same as the Type 
I principal or teacher as defined earlier. He is friendly, has open 
lines of conununication, but also maintains high standards of work and 
emphasizes the meeting of deadlines. 
From the review of the literature then, the Type I leader is an 
important factor in education. Pri~cipals with this type of leader 
behavior have been instrumental in innovating educational change and 
teachers with this type of leader behavior have been more effective and 
induced greater achievement in their pupils. 
Educational theorists since the turn of the century, have been 
suggesting that the problem-solving or inquiry approach be used in 
science laboratories (Twiss, 1917; Hunter, 1934; Richardson, 1957; 
Burnett, 1957; Rutledge, 1966; Hurd, 1961; Glass, 1962; Schwab, 1952), 
Puring this same period, there has been much criticism of teachers 
using the laboratory for other purposes and for making the laboratory 
work mere formality. In the past decade, the public school curriculum 
was in a state of revision. During this time, the science and mathe-
matics programs in particular changed greatly. 
New curricula for all the mathematics and sciences were developed. 
In the biological science area the BSCS introduced three separate 
versions. A statement appearing in the BSCS Newsletter 17 (1963) 
reports the intent of the BSCS writers: 
. . . The writers seek to teach science as a way of thinking--
as a method of seeking answers. To do this, they stress under-
lying concepts and understandings. Student work is centered 
in the laboratory, where real problems are explored; open 
ended experiments and other materials are used as the media 
for conveyin~ an understanding o~f science. Through emphasis 
of basic concepts and the illustration of such concepts in 
many ways, the student is given practice in drawing general-
izations, in seeking relationships, and in finding his own 
answers. 
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From the literature reviewed, it has been shown that principals 
high in Consideration and Initiating Structure have been supportive of 
problem solving situations. Principals high in both of these dimen-
sions have been shown to support new curricular progn:i.ms. Therefore, 
it seems reasonable to assume that the leader behavior of the principal 
may be related to the biology curriculum practices in a school. 
Teachers high in Consideration and Initiating Structure have beeri 
shown to be more effective and instrumental in inducing high achieve-
ment in their pupi°ls. Therefore, it seems reasonable to assume that 
the leader behavior of the teacher would be related to the biology 
curriculum practices in a school. 
CHAPTER III 
PROCEDURES FOR THE STUDY 
Instruments Used in the Study 
Biology Classroom Activities Checklist 
The Biology Classroom Activities Checklist (BCAC) (Kochendorfer, 
1968) was used to assess the type of classroom practices in the sample 
schools. The instrument is made up of fifty-three items that can be 
classified into seven areas: 1) Role of the teacher in the classroom, 
2) Student classroom participation, 3) Use of textbook and reference 
materials, 4) Design and use of tests, 5) Laboratory preparation, 6) 
Type of laboratory practices, and 7) Laboratory follow-up practices. 
The instrument is designed so that the individual's response to each 
item is true or false. 
The items for the checklist were based on a list of teaching 
practices that were judged to contribute positively toward the attain-
ment of BSCS objectives. Of the fifty-three items on the BCAC, twenty-
seven were judged as describing practices that contribute negatively 
toward the attainment of BSCS objectives and twenty-six were judged as 
describing positive practices, These items were submitted to a panel 
of judges of which each individual was either a BSCS staff consultant, 
a member of the BSCS committee, or a member of the BSCS writing team. 
Correlations between the author's opinion and the judges opinion ranged 
Fi 
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from +,95 to +.88. 
Relia~ility and validity data were collected as this checklist was 
administered to over 1200 students of sixty-four teachers. The relia-
bility coefficient was computed as .96. The validity coefficient was 
computed by two methods as .84. 
The checklist is scored by adding the positive responses on the 
pro-BSCS items and the negative responses on the con-BSCS items. The 
possible range of scores would be from zero to fifty-three or it could 
be based on percentages from zero to one hundred. Higher scores indi-
cate classroom practices that tend to conform to the objectives of the 
BSCS curriculum. 
Biology Laboratory Activity Checklist 
The Biology Laboratory Activity Checklist (BLAC) (Barnes, 1968) 
was used to assess the type of laboratory instruct~on in the sample 
schools. This instrument is composed of sixty items that can be class-
ified into four areas: 1) Pre-laboratory practices, 2) Laboratory 
practices, 3) Post-laboratory practices, and 4) General reaction to the 
laboratory. The instrument is designed so that the individual's re-
sponse to each item is true or false. The items for the checklist were 
taken from BSCS materials and were constructed to include laboratory 
practices that were judged to contribute positively to BSCS objectives 
and laboratory practices that were judged to contribute negatively to 
BSCS objectives. The items were then submitted to a panel of judges 
who were familiar with the BSCS objectives, rationale, and laboratory 
practices. These judges included BSCS consultants, dollege biologists, 
high school biology teachers, and science supervisors. 
Barnes (1968) feels the validity is based upon two points: 
1) that each item is based upon statements by individuals who 
participated in the development of the BSCS program, and 2) 
that each item was verified by a panel of judges who were 
thoroughly familiar with the BSCS program. 
Barnes (1966) ran a pilot study on two classes for each of five 
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biology teachers. He analyzed the results with a t-test and found they 
were significant indicating that the two separate groups of students 
for each teacher did not disagree about the type of laboratory practices 
used by their respective teachers, 
The checklist is scored by adding the positive responses of the 
pro-BSCS items and the negative responses of the con-BSCS items. The 
possible range of scores is from zero to sixty. Higher scores indicate 
laboratory practices that tend to conform to the objectives of the BSCS 
curriculum. 
Leader Behavior Description Questionnaire 
The Leader Behavior Description Questionnaire (LBDQ) was developed 
at Ohio State University as a project of the Ohio State leadership 
studies. Hemphill and Coons (1957) constructed the original form of 
the LBDQ, Halpin and Winer (1952) adapted the instrument and identified 
Initiating Structure and Consideration as the two fundamental dimen-
sions. These two dimensions were identified by the factor analysis of 
responses of B-29 crew members describing the leader behavior of their 
aircraft commanders. In later research Halpin (1953) reported the most 
effective leaders were those who exhibited a high instance of both 
characteristics and scored highly on both dimensions. The reliability 
is estimated by the split-half method to be .83 for Initiating Structure 
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and .92 for Consideration {Halpin, 1957). 
Evenson (1959) reports that teachers within each of forty second-
ary schools agreed among themselves in describing the behavior of the 
principal on both the Initiating Structure and Consideration dimensions 
which indicates the validity of the instrument. The basic data for the 
analysis of the principals came from twelve scores for each of them. 
There are forty items in the instrument, fifteen for the Initiat-
ing Structure dimension, fifteen for the Consideration dimension, and 
ten are buffer items. The items are short, descriptive statements of 
ways which leaders may behave. The items are scored by the frequency 
with which the leader engages in the various types of behavior by 
checking one of five choices: always, often, occasionally, seldom or 
never. Each item is scored on a scale from zero to four, therefore, 
the possible ranges of scores on each dimension is from zero to sixty. 
Teacher Leader Behavior Description Questionnaire 
The Teacher Leader Behavior Description Questionnaire (TLBDQ) 
is an adaptation of the LBDQ (McBeath and Andrews, 1960). The dimen-
sions of this instrument are the same as those for the LBDQ, and it 
contains the same number of items. The items have been modified so 
they can be used specifically for teachers (see Appendix A). Basically, 
this is the same instrument as the LBDQ. 
Division of the Leaders into Four Types 
Halpin (1958) pointed out that the Initiating Structure and Con-
sideration are the fundamental dimensions of Leader Behavior and the 
most effective leaders are those who score high on both dimensions. 
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he also noted that: four types of leaders could be identified using the 
two dimensions of the LBDQ. In a later study Peoples (1964) described 
four types of principals. These four types of principals were based on 
the scores from the two dimensions of the LBDQ. A Type 1 principal 
ranked high in both dimensions of the LBDQ. A Type 2 principal ranked 
high in Consideration and low in Initiating Structure. A Type 3 prin-
cipal ranked low in both dimensions. A Type 4 principal ranked high 
in Initiating Structure and low in, Consideration. Figure 1 illustrates 
























Figure 1. A quandrant scheme for describing Leader Behavior on 
the Initiating Structure and Consideration dimen.,... 
sions. (Halpin, 1966) 
The description of the types of leaders in each quadrant in 
Figure 1 is taken from Peoples (1964) as follows: 
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1. Type 1 Teacher or Principal: This leader is perceived as one 
who regards as important· the perso.nal feelings, attit'l!ldes, and needs of 
teachers and at the same time he maintains highly structured org~niza­
tion. For example, he is friendly, does personal favors for hh group 
members, and takes time to listen to the group members. However, he 
keeps definite performa~ce standards, criticizes poor work, and empha-
sizes the meeting of deadlines. 
2. Type 2 Teacher or Principal: This leader is similar to Type 
1 but he tolerates a very loose organization. For example, he never 
assigns group members to a specific task and he never.coordinates the 
work of the group members. 
3. Type 3 Teacher or Principal: This leader differs from Type 
1 in that he rarely sho~s warmth in relationships with group members. 
He.does do personal favors for group members but he never consults 
them regarding important decisions. 
4. Type 4 Teacher or Principal: This leader possesses. character-
istics of both Type 2 and Type 3 leaders. He·has little concern for 
motives of group members and is impersonal. Also, he never coordinates 
work of the group and never tnakes specific aseignments. 
Since other researchers have found it feasible to group leaders 
into four different types, it was decided to divide the leaders of 
this sample into four different types. 
The four Types of leaders. in the present sample were designated 
as follows (see.Figure 1): Type 1 scqred above the mean on both 
Initiating Structure and Consideration. Type 2 scored below the mean 
on Initiating Structure and above the mean on Consideration. Type 3 
scored above the :mean on Initiating Structure and below the mean on 
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Consideration. Type 4 scored below the mean on both Initiating Struc-
ture and Consideration. The means are based upon the total sample of 
teachers and principals respectively. 
Sample Selection 
The population.for this study.was taken from Oklahoma.high schools 
located within an eighty-mile radius of Stillwater, excluding commun-
ities with populat~ons less than one thousand residents and more than 
fifty thousand residents as indicated by the 1960 U.S. census (1960). 
The schools in the sample of.fered sophomore biology. Thirty schools . . . 
were randomly picked from this population to serve as the sample for 
this study. The teachers were included in the study to assess leader 
behavior of the principal. Two sections of biology students for each 
biology teacher were used to. assess the biology curriculum practices 
and the teacher leader behavior. 
Data Collection 
During a conference with each superintendent the author and assoc-
iates discussed the general .outline of the study and scheduled a day 
for the administration of the instruments. The LBDQ was administered 
to t~e teachers. If possible, two sections of biology were used for 
each biology teacher. One section used the BLAC and TLBOQ and the other 
section used the BCAC and TLBOQ. If the school had only one section 
of biology all of the instruments were given to that class. 
A cover sheet accompanied: each instrument which .asked for certain 
demographic data (see Appendix B) such as sex, age, and classification 
for possible use in the analysis of the instrument data, 
22 
Treatment of the Data 
Scaring the Instruments 
The teachers; responses to the Leader Behavior Description 
Questionnaire, and the students' responses to the Biology Laboratory 
Activities Checklist, Biology Classroom Activities Checklist, and 
Teacher Leader Behavior Description Questionnaire were hand scored and 
double checked by the author and associates as per instructions by the 
authors of the instruments. 
The personal data of the students and personal and professional 
data for each individual teacher and principal were compiled by the 
author and associates. 
CHAPTER IV 
PRESENTATION AND ANALYSIS OF THE DATA 
Introduction 
The instruments were administered to the students and faculty of 
thirty senior high schools that offered at least one section of labora-
tory biology in the sophomore year. 
Testing the Hypotheses 
Each major null hypothesis and its two null subhypotheses were 
tested as a group using the Multiple-Classification Analysis of Vari-
ance. Since the common level of significapce is p = .05, the author 
rejected all null hypotheses at this level. 
H1 The type of laboratory practices in the secondary 
school biology class will not differ significantly among the 
types of biology teacher leader behavior. 
As shown in Table I, the computation of the analysis of variance 
for this hypothesis yielded an F-value of 3.55. Using 1 and 30 degrees 
of freedom the F-value was not significant. Therefore, the hypothesis 
cannot be rejected. 
H1 The type of laboratory practices in the secondary 
school giology class will not differ significantly between 
high and low Initiating Structure of biology teachers. 
The calculated F-value for this hypothesis is 1.95. Using 1 and 
30 degrees of freedom, the F-value is not significant. Therefore, the 
hypothesis cannot be rejected (see Table II). 
• 
TABLE I 
SUMMARY DATA AND ANALYSIS OF VARIANCE DATA FOR 
THE RELATIONSHIP BETWEEN TEACHER TYPES 
AND BIOLOGY STUDENTS' PERCEPTIONS 
OF BIOLOGY LABORATORY PRACTICES 
Teacher Type 
1 2 3 
Number 7 10 10 
Mean BI.AC Scores 33 .58 31'.13 28.80 
Variance 17.01 .5.17 1. 74 
Source df SS ms F 
Consideration (Rows) 1 129.13 129.13 21.85 
Initiating Structure 1 11.55 11.55 1.95 
(Columns) 
Teacher Type 1 21.00 21.00 3.55 
(Interaction) 
Within 30 177.39 5,91 
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Teacher Initiating Structure 
High Low 
Number 17 17 
Mean BLAC Scores 30.77 29.60 
Variance 13.23 7.24 
Source df SS ms F p 
Consideration (Rows) l 129.13 129.13 21.85 p).001 
Initiating Structure 1 11.55 11.55 1.95 . 20<.p.(. 10 
(Columns) 
Teacher Type 1 21.00 21.00 3.55 .10<.p<. 05 
(Interaction) 
Within 30 177 .39 5.91 
Total 33 339.07 
alb The type of laboratory practices in the secondary 
school biology class will not differ significantly between 
high and low Consideration of biology teachers 
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The calculated F-value for this hypothesis is 21.85. Using 1 and 
30 degrees of freedom, the F-value is significant (see Table III). 
Therefore, the null hypothesis is rejected. The laboratory practices 
of biology teachers with high Consideration differ significantly from 
the laboratory practices of biology teachers with low Consideration. 
TABLE III 
S~RY DATA AND ANALYSIS OF VARIANCE DATA FOR THE RELATIONSHIP 
BETWEEN TEACHER CONSIDERATION AND BIOLOGY STUDENTS' 
PERCEPTIONS OF BIOLOGY LABORATORY PRACTICES 
Teacher Consideration 
High Low 
Number 17 17 
Mean BLAC Scores 32.14 29.24 
Variance 10.84 2.29 
Source df SS ms F p 
Consideration (Rows) 1 129.13 129 .13 21.85 p>.001 
Initiating Structure 1 11.55 11.55 1.95 .2~p<.10 
(Column1;1) 
Teacher Type 1 21.00 21.00 3.55 .l<l(p(.05 
(Interaction) 
Within 30 177.39 5.91 
Total 33 339.07 
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Table IV shows the correlation of Initiating Structure, Consider-
ation, and BLAC. A t-test was calculated on the r ~ -.3030 correlation 
between Initiating Structure and BLAC. The t-value for this correla-
tion was 1.80. Using 30 degrees of freedom, a !-value of 2.04 was 
needed for significance. This correlation therefore was not signifi-
cant. The t-value for the correlation between Consideration and BLAC 
for r = .6465 was 4.79 which was significant. 
TA6LE IV 
CORRELATION BETWEEN INITIATING STRUCTURE AND CONSIDERATION OF 
BIOLOGY TEACHERS AND THE BIOLOGY STUDENTS' PERCEPTIONS 
OF THE BIOLOGY LA:BORATORY PRACTICES 
Teacher Leader Behavior BLAC Scores df p 
Initiating Structure -.3030 32a . lO('p(. 05 
Consideration .6465 32 
aUsed df of 30 
Hz · The type of classroom practices in the secondary 
school biology classes will not differ significantly among 
the types of biology teacher leader behavior. 
p>OOl 
·• As shown by Table V, the calculated F-value for this hypothesis 
was .05, which is extremely non-significant. Therefore, the hypothesis 




SUMMARY DATA AND ANALYSIS OF VARIANCE DATA FOR 
THE RELATIONSHIP BETWEEN TEACHER TYPES 
AND BIOLOGY STUDENTS' PERCEPTIONS 
OF BIOLOGY CLASSROOM PRACTICES 
1 2 3 




Mean BCAC Scores 30. 65 27.89 26.62 24.25 
Variance 9.23 7.35 4.95 .85 
Source df SS ms F p 
Consideration (Rows) 1 102.88 102.88 18.31 P>•OOl 
Initiating Structure 1 45.56 45.56 8.11 .OKp<'..005 
(Columns) 
Teacher Type 1 .27 .27 .05 p<.20 
(Interaction) 
Within 24 134.86 5.62 
Total 27 283.57 
as. 1-X teachers were dropped for lack of sufficient data on the BCAC 
H2a The type of classroom practices in the biology class 
will not differ significantly between high and low Initiating 
Structure of biology teachers. 
The calculated F-value for this hypothesis was 8.11. Using 1 and 
24 degrees of freedom, the F-value is significant (see Table VI). 
Therefore, the null hypothesis is rejected. The classroom practices 
of biology teachers with high Initiating Structure differs significantly 
from the classroom practices of teachers with low Initiating Structure. 
TABLE VI 
SUMMARY DATA AND ANALYSIS OF VARIANCE DATA FOR 
THE RELATIONSHIP BETWEEN TEACHER INITIATING 
STRUCTURE AND BIOLOGY STUDENTS' 




Number a 14 
Mean BCAC Scores 28.64 
Variance 10.93 
Source df SS ms F 
Consideration (Rows) 1 102.88 102.88 18.31 
Initiating Structure 1 45.56 45.56 8.11 
(Columns) 
Teacher Type 1 .27 .27 .05 
(Interaction) 
Within 24 134.86 5.62 











aSix teachers droped for lack of sufficient data on the BCAC 
. H2b The type of classroom practices in the biology class 
wiH not differ significantly between high and low Consider-
ation of biology teachers. 
The calculated F-value for this hypothesis was 18.31. Using 1 
and 24 degrees of freedom, the F-value is significant (see Table VII). 
Therefore, the null hypothesis is rejected. The classroom practices of 
biology teachers with high Consideration differs significantly from the 
class~oom practices of teachers with low Consideration. 
TABLE VII 
SUMMARY DATA AND ANALYSIS OF VARIANCE DATA FOR THE 
RELATIONSHIP BETWEEN TEACHER CONSIDERATION 
AND BIOLOGY STUDENTS' PERCEPTIONS OF 
BIOLOGY CLASSROOM PRACTICES 
Teacher Consideration 
a Number 












ms F p 
30 











45.56 45.56 8.11 .Ol<p<.005 
.27 .27 .05 p<.20 
134.86 5.62 
283.57 
aSix teachers dropped for lack of sufficient data on the BCAC 
Table VIII shows the correlation of Initiating Structure, Con-
sideration and BCAC. A !'-test was calculated on the r = -.3257 corre-
lation between Initiating Structure and BCAC. The t-value for this 
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correlation was 1.75. Using 26 degrees of freedom, a !-value of 2.06 
was needed for significance. This correlation was not significant. 
The !-value for the correlation between Consideration and BCAC for 
r = .6039 was 3.86, which was significant. 
TABLE VIII 
CORRELATION BETWEEN INITIATING STRUCTURE AND 
CONSIDERATION OF BIOLOGY TEACHERS AND THE 
BIOLOGY STUDENTS 0•1 PERCEPTIONS OF THE 
BIOLOGY CLASSROOM PRACTICES 
Teacher Leader Behavior BCAC Scores df p 
Initiating Structure -.3257 26 .10<.p<.05 
Consideration .6039 26 
H3 The type of laboratory practices in the secondary 
school biology classes will not differ significantly among 
the types of principal leader behavior. 
p..).001 
As shown oy Table IX, the calculated F-value for this hypothesis 
was 1.15. This value is not significant, therefore, the null hypoth-
esis must be accepted. 
H3a The type of laboratory practices in the biology class 
will not differ significantly between high and low Initiating 
Structure of principals, 
The calculated F-value for this hypothesis is .96 (see Table X). 
Therefore, the null hypothesis m~st be accepted. 
Number 
TABLE IX 
SUMMARY DATA AND ANALYSIS OF VARIANCE DATA FOR 
THE RELATIONSHIP BETWEEN PRINCIPAL TYPES 
AND BIOLOGY STUDENTS' PERCEPTIONS OF 
BIOLOGY LABORATORY PRACTICES 
Principal Types 
1 2 3 
10 5 5 
Mean BLAC Scores 30.28 29.19 31.85 
Variance 14.21 3.86 15 .11 
Source df SS ms 
Consideration (Rows) 1 2.18 2.18 





Prineipal Type 1 13 .47 13.47 1.15 
(Interaction) 
Within 26 304.49 11. 71 
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Principal Initiating Structure 
High Low 
Number 15 15 
Mean ;BLAC Scores 30.80 29.58 
Variance 14.04 8.83 
Source) df SS ms F p 
Consideration (Rows) 1 2.18 2.18 .19 P< .20 
Initiating Strµcture 1 11.28 11.28 .96 p(.20 
(Column$) 
Principal Type 1 13.47 13.47 1.15 p<.20 
(Interaction,) 
Within 26 304.49 11.71 
Total 29 331.42 
H3b The type of laboratory practices in the biology 
class will not differ significantly between high and low 
Consideration of principals. 
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The calculated F-value for this hypothesis is .19 (see Table XI). 
This F-value is far below the level of significance, so the hypothesis 
of no significance must be accepted. 
TABLE XI 
SUMMARY DATA AND ANALYSIS OF VARIANCE DATA FOR THE 
RELATIONSHIP BE'IWEEN PRINCIPAL CONSIDERATION 
AND BIOLOGY STUDENTS' PERCEPTIONS OF 
BIOLOGY LABORATORY PRACTICES 
Principal Consideration 
High Low 
Number 15 15 
Mean BLAC Scores 29.92 30.46 
Variance 10.52 13.00 
Source df SS ms F p 
Consideration (Rows) 1 2.18 2.18 .19 p(.20 
Initiating Structure 1 11.28 11.28 .96 p(.20 
(Columns) 
Principal Type 1 13.47 13 .47 1.15 p<..20 
(Interaction) 
Within 26 304.49 11. 71 
Total 29 331.42 
Table XII shows the correlation between Initiating Structure and 
Consideration of principals and the BI.AC. As shown, neither the 
Initiating Structure nor the Consideration of principals correlated 
with the BI.AC. 
TABLE XII 
CORRELATION BETWEEN INITIATING STRUCTURE AND 
CONSIDERATION OF PRINCIPALS AND THE 
BIOLOGY STUDENTS' PERCEPTIONS OF 
THE BIOLOGY LABORATORY 
PRACTICES 
Principal Leader Behavior Bl.AC Scores df p 
35 
Initiating Structure -.1285 28 .50<.p~.10 
Consideration -.0645 28 
H4 The type of classroom practices in the secondary 
school biology classes will not differ significantly among 
the types of principal leader behavior • 
P<.50 
. As shown by Table XIII, the calculated F-value for this hypothesis 
was .58. This value is not significant, therefore, the null hypothesis 
must be accepted. 
Number a 
TABLE XIII 
SUMMARY DATA AND ANALYSIS OF VARIANCE DATA FOR 
THE RELATIONSHIP BETWEEN PRINCIPAL TYPES 
AND BIOLOGY STUDENTS' PERCEPTIONS OF 
BIOLOGY CLASSROOM PRACTICES 
Principal Types 
1 2 3 




Mean BCAC Scores 28.06 25.52 29,25 26.58 
Variance 12.20 2.48 17 .51 8.97 
Source df SS ms F p 
Consideration (Rows) 1 1. 79 1. 79 .17 p<-20 
Initiating Structure 1 35.87 35.87 3.44 . 10c:.p( • 05 
(Columns) 
Principal Types 1 6.06 6.06 .58 p~.20 
(Interaction) 
Within 22 228.15 10.37 
Total 25 271.87 
a Four schools dropped for lack of sufficient data on the BCAC 
~a The type of classroom practices in the biology class 
will not differ significantly between high and low Initiating 
Structure of principals. 
This hypothesis approached significance. The F-value at the .05 
level was 4.30 and the calculated F-value was 3.44 (see Table XIV), 
It was not significant however, and the null hypothesis had to be 
accepted. 
TABLE XIV 
SUMMARY DATA AND ANALYSIS OF VARIANCE DATA FOR THE 
RELATIONSHIP BETWEEN PRINCIPAL INITIATING 
STRUCTURE AND BIOLOGY STUDENTS' 
PERCEPTIONS OF BIOLOGY 
CLASSROOM PRACTICES 
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Principal Initiating Structure 
a Number 
















ms F p 
1. 79 .17 p<.20 
Initiating Structure 
(Columns) 








6.06 6.06 .58 
228.15 10.37 
271. 87 
a Four schools dropped for lack of sufficient data on the BCAC 
H4b The type of classroom practices in the biology class 
will not differ significantly between high and low Consider• 
ation of principals. 
p '\. 20 
The calculated F-value for this hypothesis was .17 (see Table XV). 
This value is far below the level of significance, and the null hypoth-
esis must be accepted. 
TABLE XV 
SUMMARY DATA AND ANALYSIS OF VARIANCE DATA FOR THE 
RELATIONSHIP BETWEEN PRINCIPAL CONSIDERATION 
AND BIOLOGY STUDENTS' PERCEPTIONS OF 




Number a 13 13 
Mean BCAC Scores 27.08 27.61 
Variance 9.60 12.91 
Source df SS ms F p 
Consideration (Rows) 1 1. 79 1. 79 .17 P(·20 
Initiating Structure 1 35.87 35.87 3.44 .10<.p<;.05 
(Columns) 
Principal Type 1 6.06 6.06 .58 p<(.20 
(Interaction) 
Within 22 228.15 10.37 
Total 25 271. 87 
a Four schools dropped for lack of sufficient data on the BCAC 
Table XVI shows the correlation between Initiating Structure and 
Consideration of Principals and the BCAC. As shows, there is prac-
tically no correlation between Initiating Structure and Consideration 
of principals with the BCAC. 
TABLE XVI 
CORRELATION BETWEEN INITIATING STRUCTIJRE AND 
CONSIDERATION OF PRINCIPALS AND THE 
BIOLOGY STUDENTS' PERCEPTIONS OF 
THE BIOLOGY CLASSROOM PRACTICES 
Principal Leader Behavior BCAC Scores df 
Initiating Structure .0764 24 
Consideration -.0435 df 





laboratory practice between biology teachers of high and low Consider-
ation was found. Also, a significant difference in the type of biology 
classroom practice between biology teachers of high and low Initiating 
Structure was found. For a summary of the data involving different 
types of teachers, see Table XVII. 
No significant difference in the biology classroom and laboratory 
practices as compared to various types of principals was found. For a 
summary of this data, see Table XVIII. 
TABLE XVII 
SUMMARY OF MEANS FOR SCHOOLS EMPLOYING DIFFERENT TYPES OF BIOLOGY TEACHERS 
Mean* 
Teacher Number of Initiating Mean* Mean* 
Type Schools Structure Consideration BLAC 
a b a b a b 
1 7 7 44. 79 45.32 42.10 42.02 33.58 
2 10 7 38.75 39.56 41. 75 42.26 31.13 
3 10 7 43.61 43.61 36.68 36.05 28.80 
4 7 7 38.45 38.69 33.16 34.15 27.43 
*Heans of the means for each school 
a-Only schools with data for BLAC 










SUMMARY OF MEANS FOR SCHOOLS EMPLOYING DIFFERENT TYPES OF PRINCIPALS 
Mean* 
Principal Number of Initiatirig Mean* 
Type Schools Structure Consideration 
a b a b a b 
1 10 8 43.69 44.38 47.33 47.06 
2 5 5 35.02 35.03 45.43 46.05 
3 5 5 43.37 43.37 40.55 40.55 
4 10 8 33.34 33.08 38.94 38.55 
*Means of the means for each school 
a-Only schools with data for BLAC 
















SUMMi\RY OF FINDINGS AND IMPLICATIONS 
Introduction 
This study is based upon two major premises. 1) The leader behav-
ior of the biology teacher may be related to the curriculum practices 
in the biology classroom and laboratory as perceived by the high school 
biology s~udent. 2) The leader behavior of the principal may be related 
to the curriculum practices in the biology classroom and laboratory as 
perceived by the high school biology student. The leader behavior of 
the principal was assessed by the Leader Behavior Description Question-
naire, the teacher leader behavior by the Teacher Leader Behavior 
Description Questionnaire, and the biology curriculum practices by the 
Biology Classroom Activity Checklist and the Biology Laboratory Activity 
Checklist. 
Summary of Findings 
Each major hypothesis and its related sub-hypotheses were subjected 
to a multiple-classification analysis of variance to find significance 
between the means of data on each principal and biology teacher. Four 
analyses using the Pearson product-moment correlation equations were 
conducted between 1) Consideration and Initiating Structure of teachers 
and mean scores on the BLAC, 2) Consideration and Initiating Structure 
of teachers and mean scores on the BCAC, 3) Consideration and Initiating 
l.i.2 
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Structure of principals and mean scores on the BLAC, and 4) Consider-
ation and Initiating Structure of principals and mean scores on the 
BCAC. 
The findings are as follows: 
1. Mean BLAC and BCAC scores did not vary significantly among the 
four different types of biology teachers. 
2. Mean BLAC scores of biology teachers with high Initiating 
Structure did not vary significantly from the mean BLAC scores of 
those with low Initiating Structure, 
3. Mean BCAC scores of Biology teachers with high Initiating 
Structure vary significantly from the mean BCAC scores of those with 
low Initiating Structure. 
4. Mean BLAC and BCAC scores of biology teachers with high Con-
sideration vary significantly from the mean BLAC and BCAC scores of 
those with low Consideration. 
5. Mean BLAC and BCAC scores did not vary significantly among the 
four different types of principals. 
6. Mean BLAC and BCAC scores of principals with high Initiating 
Structure did not vary significantly from the mean BLAC and BCAC scores 
of those with low Initiating Structure. 
7. Mean BLAC and BCAC scores of principals with high Consider-
ation did not differ significantly from the mean BLAC and BCAC scores 
of those with low Consideration. 
8. The correlation of the mean BLAC and BCAC scores with the 
Initiating Structure of Biology Teachers is not significant at the ,05 
level; however, they are significant negatively at the .10 level. 
9. The correlation of the me~n BLAC and BCAC scores with the 
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Consideration of Biology teachers is significant and positive. This 
means that a biology teacher with high Consideration will have a high 
BLAC or BCAC score in comparison to a biology teacher with low Con-
sideration. 
10. The correlation of the mean BLAC and BCAC scores with the 
Initiating Structure or Consideration of principals is essentially zero. 
Implications 
The rationale concerned with teacher leader behavior stressed the 
importance of the teacher in setting the climate of the classroom and 
aiding in pupil growth and achievement. It was assumed that the bio-
logy teacher would be responsible for the curriculum practices in the 
biology classroom and laboratory. 
The main implication is the strong, consistent relationship 
between high Consideration of biology teachers and high BLAC and BCAC 
mean scores. This indicates that biology teachers that rank high in 
Consideration tend to have more inquiry-oriented classrooms and labor-
atories as perceived by their students than those biology teachers that 
rank low in Consideration. 
Another implication is the relationship between Initiating Struc-
ture of biology teachers and BCAC mean scores. Apparently, biology 
teachers that rank low in Initiating Structure tend to have more 
inquiry-oriented classrooms as perceived by their students than those 
biology teachers that rank high in Initiating Structure. This relation-
ship is apparent from the analysis of variance data and the negative 
correlation at the .10 level. The negative correlation indicates the 
apparent direction of the relationship. 
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Another implication is the lack of relationship between the 
Initiating Structure and Consideration of principals and mean BLAC and 
BCAC scores. This would indicate that the biology teacher is independ-
ent of the principal in determining the biology curriculum practices 
of the school. This is in agreement with the findings of Ackerson 
(1970). He found the biology teacher was independent not only of the 
principal, but also the rest of the faculty in the school. 
Educators involved with the improving of learning might find the 
study of some value to them. Students rated the effectiveness of the 
teacher more closely to Consideration than to Initiating Structure 
(McBeath and Andrews, 1960). This study shows that Consideration is 
very closely related to an inquiry-oriented biplogy classroom or labor-
atory. This may give principals an idea of what to consider in teach-
ers if they would like to start new or innovative programs in their 
schools, Teachers interested in trying an inquiry approach might bene-
fit by realizing that being considerate of the students would greatly 
enhance the success of their new approach. 
The implications of this study must be confined to the limitations 
stated earlier, and any generalizations made beyond these limitations 
must be made with care .. Also the relationships established should not 
be considered in a cause and effect manner. 
In summary, there are several implications that may be of use to 
the reader; 
1. There is a positive relationship between Consideration 
of biology teachers and the biology curriculum practices 
of the school. 
2. There is a negative relationship between Initiating 
Structure of biology teachers and the biology curriculum 
practices of the school. 
3. There is no relationship between principal leader behavior 
and the biology curriculum practices of the school. 
Suggestions for Further Research 
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Although this study of teacher leader behavior and biology curric-
ulum practices produced some significant relationships, much more is 
unknown. A few questions for further study are as follows: 
1. Are biology teachers considerate because they teach an 
inquiry-oriented biology class or do they teach an inquiry-
oriented biology class because they are considerate? 
2. Why is Initiating Structure of biology teachers related 
negatively to inquiry-oriented biology classes? 
3. ls there a relationship between the leader behavior of 
any teachers and their specific curricular programs? 
4. Are there perceptions of leader behavior other than those 
described by the LBDQ which may be related to biology 
curriculum practices? 
5. Is there a relationship between leader behavior of ele-
mentary school teachers and the various curricular 
programs in these schools? 
6. Is there a relationship between leader behavior of biology 
teachers and their attitudes towards the BSCS biology 
program? 
7. Is there a relationship between the organizational climate 
of a school and the leader behavior of the biology teacher? 
While there were no significant relationships between the leader 
behavior of principals and biology curriculum practices, there are 
still several questions to be answered in this area, 
8. Are there perceptions of leader behavior other than those 
described by the LBDQ which may be related to curriculum 
practices in other areas as well as in biology? 
9. Is the leader behavior of principals related to curric-
ulum practices in other fields than biology? 
10. How is the leader behavior of principals involved in aid-
ing and developing innovations in curticulum programs in 
schools? 
ll. Is there a relationship between leader behavior of prin-
cipals of elementary schools and the various curricular 
programs of those schools? 
12. What, if any, affect does the leader behavior of princi-
pals have on the various curriculum practices in secondary 
schools? 
These preceding twelve questions are but a few that could be 
raised. They indicate that educators have much to learn about the 
total educational process. 
47 
BIBLIOGRAPHY 
Ackerson, Virgil L. "An Investigation into the Relationship between 
Organizational Climate and the Biology Students' Perception of 
Present Biology Practices." Unpublished Doctoral Dissertation, 
The Oklahoma. State University, Stillwater, 1970. 
Anderson, Harold H. "The Measurement of Domination and of Socially 
Integrative Behavior in Teacher Contacts with Children." Child 
Development, 10 (June, 1939), 73-89. · 
~· . ( 
Barnes, Lehman W., Jr. "The Nature and Extent of Laboratory Instruction 
in Selected Modern High School Biology Classes." Unpublished 
Doctoral Dissertation, The University of Texas, Austin, 1966. 
Barnes, Lehman W., Jr. "TheDevelopment of a Student Checklist to 
Determine Laboratory Practices in High School Biology." Research 
~ Curriculum D~velopment in Science Education. Addison Lee 
(ed). The University of Texas at Austin, 1968. 
"About BSCS Biology," BSCS Newsletter No. 17. Annual Report for 1962. 
(March, 1963), 7-1~ - -
Blankenship, Jacob W. "Biology Teachers and Their Attitudes Concerning 
BSCS.n, Journal of Research in Science Teaching, 3 (March, 1965), 
54.,..60, 
Buell, Clayton E. "The Principal as Educational Leader of His School." 
~ational ~ssociation £!..Secondary School Principals' Bulletin, 48 
(March, 1964), 144-157. 
Burnett, R. Will. Teaching Science ..!E_ the Secondary School. New York: 
Rinehart and Company, 1957. 
Chase, Francis S. "Professional Leadership and Teacher Morals." 
Administratorts Notebook, 1, No. 8 (March, 1953). 
Coffee, Thomas A. "Dogmatism as a Means of Predicting the Leadership 
Effectiveness of Secondary School Principals." Unpublished Ed.D. 
Thesis, University of South Dakota, 1968. 
Cogan, Morris L. "Research on the Behavior of Teachers: A New Phase." 
Journal£!. Teacher Education, 14 (September, 1963), 238-243. 
Evenson, Warren L. "Leadership Behavior of High School Principals." 
National Association ~ Secondary School Principals Bulletin, 
43 (September, 1959), 96-101. 
48 
Flanders, Ned A. "Teacher Influence in the Classroom." Edmund L. 
Amidon and John B. Hough (eds.). Interaction Analysis: Theory 
Research~ ~ppl:tcation. · Chicago: Addison-Wesley Publishing 
Company, 1967. 
Glass, H. Bentley. "The-Biology Teacher in a Racing World." School 
Life, 45 (October, 1962), 9-11 . .,_.......... 
Goldberg, Janice B, "Influence of Pupils' Attitudes on 
Teachers' Behavior and on Consequent School Work." 
Educational Psycholosy, 59 (February, 1968), 1-5 . . 
Perception of 
Journal of 
Gregg, Russett T. "Preparation of Administrators." Encyclopedia of 
Educational Research. (1969) 993-994. 
Greenfield, T. B. and J. H. M. Andrews, "Teacher Leader Behavior and 
its Relation to Effectiveness as Measured by Pupil Growth." 
Alberta Journal£!_ E.ducational Research, 7 (June, 1961), 93-102. 
Grohman, Arnold B. .!b:!, Chansins Classroom. Garden City, New York: 
Doubleday and Company, Inc., 1969, 
Halpin, Andrew W. Theory~ Research.!.!!. Administration. The 
Macmillan Company, New York, 1966, 
Halpin, Andrew W •. Studies !E, Aircrew Composition III: The Combat 
Leader Behavior of B~29 Aircraft Commanders. -:AF'ORL Memo. No. 
TN-54-7, Ohio State-university Press, 1953. 
49 
Halpin, Andrew W. Manual for the Leader Behavior Description Question-
naire. Columbus, OhiO:-BUreau of Business Research, The Ohio 
State University, 1957. 
Halpin, Andrew W. ed. Administrative Theory .!!!-Education. New York: 
The Macmillan Company, 1958. 
Halpin, Andrew W. The Leadership Behavior£!. School Superintenden~s. 
Chicago: Midwest Administration Center, University of Chicago, 
1959. 
Halpin Andrew W., and Ben J. Winer. ~Leadership .£f ~Airplane 
Commander. Columbus, Ohio: The Ohio State University Research 
Foundation, 1952. 
Hare, A. Paul. "Small Group Discussion with Participatory and Super-
visory Leadership.n Journal of Abnormal and Social Psychology, 
47 (April, 1953) 273-275. 
Hemphill, John K. "Administration as Problem Solving." Administrative 
Theory.!!! Education. ed. by Andrew W. Halpin, Chicago: Midwest 
Administration Center, University of Chicago, 1958, 89-118. 
Hemphill, John K. and Alvin E. Coons. "Development of the Leader 
Behavior Description Questionnaire." in Ralph N. Stogdill and 
Alvin E. Coons (eds.), Leader Behavior: ~Description~ 
Measurement. Columbus, Ohio: Ohio State University, 1957. 
Henderson, Charles A. "The Principal Speaks." Childhood Education, 
42 (March, 1966), 411~413. 
50 
Hoedt, Kenneth C. and John W. M. Rothney. "The High School Principal 
and the Superior Student." National Association .2!_ Secondary 
School Principals• Bulletin, 47 (March, 1963), 40-49. 
Hunter, George W. Science Teaching at Junior and Senior High School 
Levels. American Book Company, New York, 1934. 
Hurd, Paul DeHart. Biological Education in American Secondary Schools, 
1890-1960. Washington, D. C., American Institute of Biological 
ScienCe'S; 1961. 
Hurd, Paul DeHart. "The New Curriculum Movement in Science." The 
Science Teacher, 29 (February, 1962), 7-9. 
Imerovins Science~ Mathematics Programs £E. American Schools. A 
Report of the Joint Commission of the Education of Teachers of 
Science and Mathematics. American Association for the Advancement 
of Sci~nce and American Association of Colleges for Teacher 
Education, 1960. 
Jacobs, Jan Wayne. "Leader-Behavior of the Secondary-School Principal." 
National Association of Secondary School Principals' Bulletin, 49 
(October, 1965), 13-17. 
Jayne, C. D. "A Study of the Relationship Between Teaching Procedures 
and Educational Outcomes." Journal tl Experimental Education, 
14 (December, 1945), 101-134. 
Keeler, B. T. and J. H. M. Andrews. "Leader Behavior of Principals, 
Staff Morale, and Productivity." Alberta Journal of Educational 
Research, 9 (September, 1963), 179~191. 
Kochendorfer, Leonard H. "A Comparative Study of the Classroom 
Pract~ces and Teaching Rationale of High School Biology Teachers 
Using Different Curriculum Materials." Unpublished Doctoral 
Dissertation, The University of Texas, Austin, 1966. 
Kochendorfer, Leonard H. "The Development of a.Student Checklist to 
Determine Classroom Teaching Practices in High School Biology." 
Research and Curriculum Development in Science Education. 
Addison E:-L'ee (ed.), The Universityof Texas at Austin, 1968. 
Lipham, James. "Leadership and Administ!ation." in Behavioral Science 
and Educational Administration. 73d Yearbook, Part II, NSSE, 
1'%4' 119-141. 
51 
Logsdon, James D. "Are Principals Being By-Passed in Improvement of 
Instruction?" National Association .£!_ Secondary School Principals' 
Bulletin, 48 (April, 1964), 39-47. 
McBeath, A. G. and J, H. M. Andrews. "Teacher Leader Behavior and 
Teaching Effectiveness." Alberta Journal of Educational Research, 
6 (March, 1960), 10~18. 
Medley, Donald M, "Experiences with the OSCAR Technique." Journal of 
Teacher Education, 14 (September, 1963), 267-273. 
Medley, Donald M. ·and Harold E. Mitzel. "Some Behavioral Correlates 
of Teacher Effectiveness." Journal of Educational Psychology, 50 
(December, 1959), 239-246. 
Morsh, Joseph E., George C. Burgess, and Paul N. Smith. "Student 
Achievement as a Measure of Instructor Effectiveness." Journal of 
· ~?:i:'i'-F'f.?n~t- 1~t:cnolcrsr, 4 7 (February, 1956), 79..-.88. 
Ovard, Glan F. 'Administration of the Chartgins Secondary School. New 
York: The Macmillan c6mpany,"°1966. 
Peoples, John A. "The Relationship of Teacher Communication to 
Principal Behavior." Journal of Experimental Education, 32 
(Summer, 1%4), 407..,.411. 
Petersen, Janet A. "The Principal Influences Learning." Educational 
Lea?ership, 23 (February, 1966), 409-415. 
Preston, Malcolm G. and Roy K. Heintz. "Effects of Participatory vs. 
Supervisory Leadership of Group Judgment." Journal of Abnormal 
and Social Psychology, 46 (July, 1949), 345-355. 
Richardson, John, S. Science Teaching in Secondary Schools. New York: 
Prentice-Hall, Inc., 1957. 
Rutledge, James A. "Inquiry in the High School Science Laboratory." 
Science Education,.50 (December, 1966), 411-417. 
Science Teachins ..:!:!!. American Schools. The Forty-Sixth Yearbook of the 
National Society for the Study of Education, Part I. Chicago: 
University of Chicago Press, 1947. 
Schwab, Joseph J, and Paul F. Brandwein. The Teachtns ~Science. 
Cambridge, Massachusetts: Harvard University Press, 1962. 
Stogdill, Ralph M. and Alvin E. Coons (ed.), Leader Behavior: Its 
Description~ Measurement. The Ohio State University, 
Columbus, Ohio, 1957. 
Twiss, George R. ! Textbook in the Principles of Science Teaching. 
The Macmillan Company, New York, 1917. 
52 
United States Bureau of the Census. £· §_. Census 2f Population: 1960. 
Government Printing Office, 1963. Vol. I, Part 38. Washington: 
Withal!, John. "How Can Teacher-Pupil Relations be Improved?" High 
School Journal, 44 (May, 1961), 282-287. 
Withall, John. "Mental-Health-Teacher Education Research Project." 







On the following pages is a list of items that may be used to describe 
the behavior of your supervisor. Each item describes a specific kind of 
behavior, but does not ask you to judge whether the behavior is desirable 
·or undesirable. This is not a test of ability. It simply asks you to 
describe, as accurately as you can, the behavior of your supervisor. 
DIRECTIONS: 
a. READ each item carefully 
b. THINK about how frequently the leader engages in the behavior 
described by the item. 
c. DECIDE whether he always, often, occasionally, seldom or never 
acts as described by the item. 
d. CROSS OUT one of the five letters following t.he item to show the 
answer you have selected. 
A--Always B--Often C--Occasionally D--Seldom E--Never 
Sample Question: Answer Sheet 
l. He doesn't enjoy being a member of the group. 1. A B C D E 
l. He does personal favors for group members. 
2. He makes his attitudes clear to the group. 
3. He does little things to make it pleasant to be a member of the group. 
4. He tries out his new ideas with the group. 
5. He acts as the real leader of the group. 
6. He is easy to understand. 
7. He rules with an iron hand. 
8. He finds time to listen to group members. 
9. He criticizes poor work. 
10. He gives advance notice of changes. 
11. He speaks in a manner not to be questioned. 
12. He keeps to himself. 
13. He looks out for the personal welfare of individual group members. 
14. He assigns group members to particular tasks. 
15. He is the spokesman of the group. 
16. He schedules the work to be done. 
17. He maintaines definite standards of performance. 
18. He refuses to explain his actions. 
19. He keeps the group informed. 
20. He acts without consulting the group. 
21. He backs up the members in their actions. 
22. He emphasizes the meeting of deadlines. 
23. He treats all group members as his equals. 
24~ He encourages the use of uniform procedures. 
25. He gets what he asks for from his superiors. 
26. He is willing to make changes. 
27. He makes sure that his part in the organization is understood by 
group members. 
28. He is friendly and approachable. 
29. He asks that group members follow standard rules and regulations. 
30. He fails to take necessary action. 
31. He makes group members feel at ease when talking with them. 
32. He lets group members know what is expected of them. 
33. He speaks as the representative of the group. 
34. He puts suggestions made by the group into operation. 
35. He sees to it that group members are working up to capacity. 
36. He lets other people take away his leadership in the group. 
37. He gets his superiors to act for the welfare of the group members. 
38. He gets group approval in important matters before going ahead. 
39. He sees to it that the work of group members is coordinated. 
40. He keeps the group working together as a· team. 
Leader Behavior Description Questionnaire 





Name of Leader Being Described 
Name of Group Which He Leads 
A--Always B--Often C--Occasionally D--Seldom E--Never 
1. A B C D E 21. ABC DE 
2. ABC DE 22. A B C D E 
3. A B C D E 23. A B C D E 
4. A B C D E 24. ABC l> E 
5. A B C D E 25. A B C D E 
6. ABC DE 26. ABC D E 
7. ABC DE 27. A B C D E 
8. A B C D E 28. A B C D E 
9. ABC DE 29. A B C D E 
10. A B C D E 30. A B C D E 
11. A B C D E 31. A B C D E 
12. A B C DE 32. ABC DE 
13. A B C D E 33. ABC DE 
14. A B C D E 34. A B C D E 
15. A B C D E 35. A B C D E 
16. A B C D E 36. ABC D E 
17. ABC D E 37. A B C DE 
18. A B C D E 38. A B C D E 
19. A B C D E 39. ABC DE 




On the following pages is a list of items that may be used to describe 
the behavior of your teacher. Each item describes a specific kind of behavior, 
but does not ask you to judge whether the behavior is desirable or undesirable. 
'Ibis is not a test of ability. It simply asks you to describe, as accurately 
as you can, the behavior of your teacher. NO MARKS sho~ld be made in this 
booklet. 
DIRECTIONS: 
a. READ each item carefully. 
b. THINK about how frequently the teacher engages in the behavior 
described by the itam. 
c. DECIDE WHETHER he always, often, occasionally, seldom or never 
acts as described by the item. 
d. CROSS OUT one of the five letters on the answer sheet to show the 
answer you have selected for each item. 
A·-Always B··Often C--Occasionally D--Seldom E--Never 
Sample Ques tiori: Answer Sheet 
1. He doesn't enjoy being a member of the class 1. A B C D E 
1. He does personal favors for class members. 
2'. He makes his attitudes clear to the class. 
3. He does little things to make it pleasant to be a member of the class. 
4. He tries out his new ideas with the class. 
5. He acts as the real leader of the class. 
6. He is easy to understand. 
7. He rules with an iron hand. 
8. He finds time to listen to class members. 
9. He criticizes poor work. 
10. He gives advance notice of changes. 
11. He speaks in a manner not to be questioned. 
12. He keeps to himself. 
13. He looks out for the personal welfare of individual class members. 
14. He assigns class members to particular tasks. 
15. He is the spokesman of the class. 
16. He schedules the work to be done. 
17. He maintains definite s tand.ards of performance. 
18. He refuses to explain his actions. 
19. He keeps the class informed. 
20. He acts without consulting the class. 
21. He backs up the class members in their actions. 
22. He emphasizes the"meeting of deadlines. 
23. He treats all class members as his equals. 
24. He encourages the use of uniform procedures. 
25. He gets what he asks for from his superiors. 
26. He is willing to make changes. 
27. He makes sure that his part in the organization is understood by 
class members. 
28. He is friendly and approachable. 
29. He asks that class members follow standard rules and regulations. 
30. He fails to take necessary action. 
31. He makes class members feel at ease when talking with them. 
32. He lets class members know ~ii.at is expected of them. 
33. He speaks as the representative of the class. 
34. He puts suggestions made by the class into operation. 
35. He sees to it that class members are working up to capacity. 
36. He lets other people take away his leadership in the class. 
37. He gets his superiors to act for the welfare of the class members. 
38. He gets class approval in important matters before going ahead. 
39. He sees to it that the work of class members is coordinated. 
40. He keeps the class working together as a team. 
Leader Behavior Description Questionnaire 





Name of Teacher Being Described 
Name of Class Which He Teaches 
A--Always B--Often C--Occas ionally n-:.Seldom E--Never 
1. A B C DE 21. ABC DE 
2. A B C D E 22. A B C DE 
3. ABC DE 23. A B C DE 
4. ABC DE 24. A B C DE 
5. A B C D E 25. A B C D E 
6. A B C DE 26. ABC DE 
7. ABC DE 27. ABC DE 
8. AB c D E 28. ABC DE 
9. A B C D E 29. A B C D E 
10. A B C D E 30. A B C D E 
11. ABC D E 31. ABC DE 
12. ABC DE 32. A B C D E 
13. A B C D E 33. A B C D E 
14. A B C D E 34. A B C DE 
15. A B C D E 35. A B C D E 
16. A B C DE 36. A B C D E 
17. A B C D E 37. A B C D E 
18. A B C D E 38. ABC D E 
19. A B C D E 39. A B C D E 
20. A B C D E 40. ABC DE 
--·--·-· .. ··•··· ·- --~----------·- -··-··-·-·--·· --
FORM IV 
INSTRUCTIONS : 
The purpose of this checklist is to determine how well you know 
what.is going on in your biology class. Each statement describes some 
laboratory activity. The activities are not judged as either good or 
bad. Therefore, this checklist is not a test and is not designed to 
grade either you or your teacher. You are to read each statement and 
decide if it describes the activities in your class. All ans-wers should 
be recorded on the answer sheet. NO MARKS should be inade in this 
booklet. 
Sample Question: Answer Sheet 
1. My teacher often takes class attendance. 1. T F 
If the statement describes what occur.a in your classr_oom, cross out 
the T (True) on the answer sheet; if it does not, cross. out the F 
(False). 
1. My teacher usually tells us step-by-step what we are to do in the 
laboratory. 
2. We spend some time before every laboratory in determining the 
purpose of the experiment. 
3~ We often cannot finish our experiments because it takes so long 
to gather equipment and prepare solutions. 
4; The laboratory meets on a regularly scheduled basis (such as 
every Friday). 
5. We often use the laboratory to investigate a problem that comes 
up in class. 
6. The laboratory usually comes before we talk about the specific 
topic in class. 
7. Often our laboratory work is not related to the topic that we are 
studying in class. 
8. We usually know the answer to a laboratory problem that we are 
investigating before we begin the experiment. 
9. Members of our class are able to help in the preparation of up-
coming laboratory exercises. 
10. Our teacher usually explains what results we should expect from 
an investigation. 
11. We are encouraged to read up on an experiment before we do it 
with hope of finding the answer. 
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12. Many of the experiments that are in the laboratory manual are done 
by the teacher or other students while the class watches. 
13. The data that I collect are often different from data that are 
collected by the other students. 
14. Our teacher is often busy grading papers or doing some other 
personal work while we are working in the laboratory. 
15. During an experiment we record our data at the time we make our 
observations. 
16. We are sometimes asked to design our own experiment to answer a 
question that puzzles us. 
17. We often ask the teacher if we are doing the right thing in our 
experiments. 
18. The teacher answers most of our questions about the laboratory 
work by asking us questions. 
19. We spend less than one-fourth of our time in biology doing labor-
atory work. 
20. We spend at least half of our time in biology doing laboratory 
work. 
21. We never have the chance to try our own ways of doing the labor-
atory work. 
22. Very little of our laboratory time is spent in the classification 
of specimens •. 
23. We work with a variety of equipment and materials in our labor-
atory activities. 
24. Plastic (plaster, wood, etc.) models and wall charts are often 
used in our laboratory exercises. 
25. We work with a variety of living plants, animals, and microbes. 
Z6. We can usually answer most of our laboratory work questions by 
finding the answers in the textbook. 
27. Our laboratory work consists primarily of the identification of 
the structures of various organisms. 
28. The laboratory provides many opportunities in identifying and 
defining problems to be investigated. 
29. Our experiments can almost always be completed in a single labor-
atory period. 
61 
48. We do not usually get the chance to repeat an experiment even 
when our first attempts were careless and sloppy. 
49. We often make tables and draw graphs of data that we collect in 
our investigations. 
SO. We sometimes have to repeat an experiment in order to get the 
expected results. 
51. We often present to the class our results and conclusions from an 
investigation. 
52. We sometimes do an additional experiment because the data previously 
collected suggest a new question to us. 
53. Our tests include many questions based on things that we have 
learned in the laboratory. 
54. I feel that I gain a better understanding of the nature of scien-
tific investigation as a result of the teacher's lectures than 
when I do experiments. 
55. In many of our laboratory activities I do not actually feel that 
I am participating in real scientific investigations. 
56. Our teacher feels that the laboratory is the most important part 
of our biology course. 
57. I feel that I gain a better understanding of the nature of 
scientific investigation as a result of class discussions. 
58. lbe students in our class feel that the laboratory is the most 
important part of our biology course. 
59. I feel that I gain a better understanding of the nature of science 
because of my own investigations. 
60. I feel that I gain a better understanding of the nature of science 
primarily as a result of classroom demonstrations by the teacher. 






Name of Teacher Being Described 
Name of Class Which He Teaches 
T--True 1!'·-False 
1. T F 21. T F 41. T F 
2. T F 22. T F 42. T F 
3~ T F 23. T F 43. T F 
4. 'T F 24. T F 44. T F· 
5. T F 25. T F 45. T F 
6. T F 26. T F 46. T F 
7. T F 27. T F 47. T F 
8 .• T F 28. T F 48. T F 
9. T F 29. T F 49. T F 
10. T F 30, T F 50. T F 
11. T F 31. T F 51. T F 
12. T F 32. T F 52. T F 
13. T F 33. T F 53. T F 
14. T F 34. T F 54. T F 
15. T F 35. T F 55~ T F 
16. T F 36. T F 56. T F 
17. T F 37. T F 57. T F 
18. T F 38. T F 58. T F 
19. T F 39. T F 59. T F 
20, T F 40. T F 60. T F 
FORM V 
INSTRUCTIONS: 
The purpose of this checklist is to determine how well you know 
what is going on in your biology class. Each statement describes some 
classroom activity. The activities are not judged as either good or 
bad. Therefore, this checklist is not a test and is not designed to 
grade either you or your teacher. You are to read each statement and 
decide if it describes the activities in your class. All answers 
should be recorded on the answer sheet. NO MARKS should be made in 
this booklet. 
Sample Question Answer Sheet 
1. My teacher often takes class attendance. 1. T F 
If the statement describes what occurs in your classroom, cross out 
the T (True) on the answer sheet; if it does not, cross out the F 
(False). 
1. Much of our class time is spent listening to our teacher tell us 
about biology. 
2. My teacher doesn't like to admit his mistakes. 
3. If there is a discussion among students, the teacher usually tells 
us who is right. 
4. My teacher often repeats almost exactly what the textbook says. 
5. My teacher often asks us to explain the meaning of certain things 
in the text. 
6. My teacher shows us that biology has almost all of the answers to 
questions about living things. 
7. My teacher asks questions that cause us to think about things th.at 
we have learned in other chapters. 
8. My teacher often asks questions that cause us to think about the 
evidence that is behind statements that are made in the textbook. 
9. My job is to copy down and memorize what the teacher tells us. 
10. We students are often allowed time in class to talk among ourselves 
about ideas in biology. 
11. Much of our class time is spent in answering orally or in writing 
questions that are written in the textbook or on study guides. 
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12. Classroom demonstrations are usually done by students rather than 
by the teacher. 
13. We seldom or never discuss the problems faced by scientists in the 
discovery of a scientific principle. 
l~/ If I don't agree with what my teacher says, he wants me to say so. 
15. Most of the questions that we ask in class are to clear up what 
the teacher or text has told us. 
16. We often talk about the kind of evidence that is behind a scien-
tist's conclusion. 
17. When reading the text, we are expected to learn most of the details 
that are stated there. 
18. We frequently are required to write out definitions to word lists. 
19. When reading the textbook, we are always expected to look for the 
main problems and for the evidence that supports them. 
20. Our teacher has tried to teach us how to ask questions of the text. 
21. The textbook and the teacher's notes are about the only sources of 
biological knowledge that are discussed in class. 
22. We sometimes read the original writings of scientists. 
23. We are seldom or never required to outline sections of the textbook. 
24. Our tests include many questions based on things that we have 
learned in the laboratory. 
25. Our tests often ask us to write out definitions of terms. 
26. Our tests often ask us to relate things we have learned at 
different times. 
27. Our tests often ask us to figure out answers to new problems. 
28. Our tests often give us new data and ask us to draw conclusions 
from these data. 
29. Our tests often ask us to put labels on drawings. 
30. My teacher usually tells us step-by-step what we are to do in the 
laboratory. 
31. We spend some t.ime before every laboratory in determining the 
purpose of the experiment. 
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32. We often cannot finish our experiments because it takes so long 
to gather equipment and prepare solutions. 
33, The laboratory meets on a regularly scheduled basis (such as every 
Friday). 
34. We often use the laboratory to investigate a problem that comes up 
in class. 
35. The laboratory usually comes before we talk about the specific 
topic in class. 
36. Often our laboratory work is not related to the topic that we are 
studying in class. 
37~ We usually know the answer to a laboratory problem that we are 
investigating before we begin the experiment. 
38. Many of the experiments that are in the laboratory manual are done 
by the teacher or other students while the class watches. 
39. The data that I collect are often different from data that are 
collected by the other students. 
40. Our teacher is often busy grading papers or doing some other 
personal work while we are working in the laboratory. 
41. During an experiment we record our data at the time we make our 
observations. 
42. We are sometimes asked to design our own experiment to answer a 
question that puzzles us. 
43. We often ask the teacher if we are doing the right thing in our 
experiments. 
44. The teacher answers most of our questions about the laboratory 
work by asking us the questions. 
45. We spend less than one-fourth of our time in biology doing labor-
atory work. 
46. We never have the chance to try our own ways of doing the labor-
atory work. 
47. We talk about what we have observed in the laboratory within a 
day or two after every session. 
48. After every laboratory session, we compare the data that we have 
collected with the data of other individuals or groups. 
49. Our teacher often grades our data books for neatness. 
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50. We are required to copy 'the purpose, materials, and procedures 
used in our experiments from the laboratory manual. 
51. We are allowed to go heyond the regular laboratory exercise and 
do some experimenting on our own. 
52. We have a chance to analyze the conclusions that we have drawn in 
the laboratory. 
53. 'nle class is able to explain all unusual data that are collected · 
in the laboratory. 





Name of Teacher Being Described 
Name of Class Which He Teaches 
T--True F--False 
1. T F 21. T F 41. T F 
2. T F 22. T F 42. T F 
3. T F 23. T F 43. T F 
4. T F 24. T F 44. T F 
5. T F 25. T F 45. T F 
6. T F 26. T F 46. T F 
7. T F 27. T F 47. T F 
8. T F 28. T F 48. T F 
9. T F 29. T F 49. T F 
10. T F 30. T F so. T F 
11. T F 31. T F 51. T F 
12. T F 32. T F 52. T F 
13. T F 33. T F 53. T F 
14. T F 34. T F 
15. T F 35. T F 
16. T F 36. T F 
17. T F 37. T F 
18. T F 38. T F 
19. T F 39. T F 





Complete this form by checking or filling in the appropriate blanks. 
SEX: _.Male Female AGE: 
CLASSIFICATION: Freshman _Sophomore Junior _Senior 











Football Basketball Baseball Track _Wrestling 
Other.~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-
2 .. Fine Arts 
Band Chorus _Glee Club Debate Drama (Plays) 
Other 
3. Clubs 




Teachers' and Principals' Data Sheet: 
Mar~tal Status: ( ) single ( ) married ( ) widowed ( ) divorced 
Sex: ( ) male ( ) female AGE: 
Primary Teaching Area: :fH and 1#2 -------------
Teaching Experience: 1. (total) 
------------------------~ 
2. (at this school) ________ _ 3. (in present teaching area) __ 
4. (under present principal) --- 5. (experience as principal) __ _ 
Average Class Size: (~se laboratory enrollment if separate from lecture) 
( ) less than 15__ ( ) 16-20 ( ) 21-25 ( ) 26-30 
( ) greater than 30 
Degrees: ( ) BS or BA ( ) BS or BA+ 15 hrs. ( ) masters 
( ) masters + 15 hrs. ( ) masters + 30 hrs. ( ) EdS 
( ) EdD or PhD ( ) other (explain) ____________ _ 







Membership in Professional Organizations: (in order of preference) 
If you are a biology teacher, have you attended any biology institutes in 
the past ten years? If so, list and indicate if BSCS oriented: 
Class Schedule: 
Sec. l ______________ _ Sec. 4 
-----------------~ 
Sec. 2 Sec. 5 -------------------- ---------------------
Sec. 3 Sec. 6 ---------------- -------------
APPENDIX C 
LBDQ , BLAC, AND BCAC SCORES FOR SCHOOLS 
72 
73 
··. TEACHER LBDQ., Bl.AC, AND BCAC SCORES FOR THIRTY SCHOOIS 
School 
Number LBDQ Score BI.AC Score BCAC Score 
Initiating 
St:ructure Consideration 
1 35".23 39.46 31.96 ----* 2 40.13 40.67 29.73 25.53 
3 41. 70 36.91 26.47 25.47 
4 40.62 40.51 32.22 ----* ·5 37.17 41.94 31.17 ----* 
6 46.04 45.96 37.54 31.79 
7 39.36 35.55 25.59 23.50 
8 37.00 45.90 30.65 27.55 
9 40.86 38.06 27.79 24.13 
10 47.78 40.65 38.65 36.14 
11 42.31 39.16 29.56 26.03 
12 40.39 40.27 28.62 26.52 
13 44.40 38.20 30.30 ----* 
14 42.83 44.13 29.82 28.84 
15 39.82 37 .89 . 28.04 25.29 
16 43.76 . 29.75 28.80 25.29 
17 39.02 31.91 25.96 23.57 
18 38.35 35.83 28.30 24.71 
19 43.32 33.88 28.44 24.00 
20 38.59 39.77 27.82 ----* 
21 50.81 42.88 37.48 32.00 
22 39.98 42.95 33.41 29.30 
23 40.96 40.00 29.96 26.26 
24 40.00 35.79 29.78 ----* 
25 45.00 37.79 29.41 24.39 
26 42.65 38.06 26.91 28.28 
27 42.90 40.50 31.97 30.63 
28 42.22 40.56 29.63 27.77 
29 31.75 22.88 26.55 23.11 
30 44.71 39.44 29.70 27.40 
31 44.42 36.79 30.27 29.00 
32 39.86 43.24 35.50 33.40 
33 39.57 42.78 30.71 26.64 
34 43.80 36.90 28.17 29.33 
*Not enough data for analysis. 
74 
PRINCIPAL LBDQ; BIAC, AND BCAC SCORES FOR THIRTY SCHOOLS 
School 
Number ~DQ Score BIAC Score BCAC Score 
Initiating 
Structure Consideration 
1 42 .. 91 49.18 31.96 ----* 
2 31.29 44.57 29.73 25.53 
3 31.42 39.42 26.47 25.47 
4 38.86 44.86 31.69 ----* 
5 21.90 31.90 37.54 31.79 
6 44.93 48.36 25.59 23.50 
7 44.93 44.13 30.65 27.55 
8 42.60 44.07 27.79 24.13 
9 39.64 41.18 38.65 36.14 
10 47.32 48.82 29.04 26.28 
11 37.00 37. 71 30.30 .,----* 
12 35.42 41.33 29.82 28.84 
13 34.08 45.67 28.04 25.29 
14 49.07 43.25 28.80 25.29 
15 35.87 36.00 25.96 23.57 
16 38.65 40.35 28.30 24. 71 
17 32.19 42.06 28.44 24.00 
18 31. 75 43.38 27.82 ----* 
19 44.57 50. 71 37.48 32.00 
20 30.29 36.76 33.41 29.30 
21 38.42 47.25 29.96 26.26 
22 38.86 40.57 29.60 24.93 
23 49.90 44.80 26.91 28.28 
24 46.53 39.47 30.80 29.20 
25 32.45 45.09 26.55 23.11 
26 40.69 47.69 29.70 27.40 
27 39.29 42. 71 30.27 29.00 
28 38.92 45.92 35.50 33.40 
29 42.31 36.15 30.71 26.64 
30 40.16 49.68 28.17 29.33 
*Not enough data for analysis. 
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